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A two-level remote control system of acoustic release transponder 
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Abstract: The acoustic release transponder plays an important role in marine environmental monitoring, underwater con-
struction and marine mapping, and so on. Taking into account the low power requirements to support long lifetime, the tradi-
tional acoustic release transponder uses simple frequency modulation and demodulation for signal detection, thus the remote 
control signal is easily intercepted and copied by unauthorized user. To improve the reliability and safety, a scheme of de-
veloping a two-level remote control system is presented by incorporating the classic frequency modulation with the spread 
spectrum modulation. With the proposed method, following the non-coherent detection of frequency modulation signals, the 
receiver needs to detect the low SNR spread spectrum signal to finish the two-level remote control. Based on STM32 micro-
processor, the design and implementation of the proposed scheme is provided. The offshore experimental results validate the 
effectiveness of the proposed method. 
Key words: acoustic remote control; low power consumption; STM32; secondary trigger function 
 











???????????? 90 ???????? 
                                                                 
????:  2015-03-14; ????: 2015-05-27 
????: ????????????(11274259) 
????: ???(1990?), ?, ???, ?????, ???????
??? 
????: ??, E-mail: ftong@xmu.edu.cn 
 















































2  ?????? 











STM32?????? 32? Cortex-M3??? 
 
? 1  ??????????? 





??? 72 MHz??? 36 mA(?????????
?)??????? 2 μA[7]???????????





















??????? 2t ??????????? Pn ?
?????????????? 1t ??????? 
 8                                            ?   ?   ?   ?                                      2016? 
 
? 2  ????????? 
Fig.2  Schematic diagram of the communication coding signal 
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Fig.4  Sequence diagram of the software processing 
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Fig.6  The second level signal waveforms and their correlation results 
for different SNRs 
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Fig.7  The curve of DF versus SNR
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